: Structure and the key HMBC correlations of compound 1. quercetin (7), mangiferin (8) , chlorogenic acid (9), 1,5-Odicaffeoylquinic acid (10), 3,5-O-dicaffeoylquinic acid (11), 3-Ocaffeoylquinic acid methyl ester (12), 1-O-caffeoyl glycoside (13), 4-O-β-D-glucopyranosyl-caffeic acid (14) , 3'-O-methylepicatechin-7-O-β-D-glucopyranoside (15) , hop-22(29)-en-30-ol (16) and diploptene (17) .
Compound 1 was obtained as a yellowish amorphous solid. It was found as an intractable mixture of (S)-and (R)-diastereomeric configurations by HPLC analysis. Its optical rotation, [α] 26 D : 3.02 (c 0.19, MeOH) further verified this conjecture. The phenolic or peracetate forms of the (S)-and (R)-configurations were difficult to separate due to their high polarity. Studies such as MS, UV, IR and NMR were hence performed on this diastereomeric mixture. The molecular formula, C 21 H 22 O 11 , was obtained by HRESIMS (m/z 451.1245, [M+H] + ), requiring 11 degrees of unsaturation. The UV spectrum exhibited absorption maxima at 289 nm and 330 nm, indicating the existence of a large conjugated system. The IR spectrum showed bands characteristic of hydroxyl (3416 cm -1 ), conjugated carbonyl (1639 cm -1 ), and aromatic rings (1624 and 1526 cm -1 ). In the 1 H NMR spectrum (Table 1) , a singlet aromatic proton at δ 5.96 (1H, s, H-8) indicated that ring A was a pentasubstituted benzene; the observation of the signals at δ 6.78 (2H, s, H-4', 6') and 6.90 (1H, s, H-2') represented the existence of a 1',3',5'-trisubstituted benzene in ring B, while the typical signals at an ABX coupling system in ring C. In addition, the characteristic signals at δ 4.78 to 3.35 indicated the existence of a glucopyranosyl group [8] . Inspection of the 13 C NMR spectrum, together with the HSQC experiment, revealed the presence of 21 carbon signals, suggesting the existence of a carbonyl carbon in the low field, four aromatic tertiary carbons, eight aromatic quaternary carbons (including four oxygenated carbons), together with six sp 3 oxymethines and two sp 3 methylenes (one oxygenated carbon). The aforementioned data of 1 clearly indicated that it possessed a flavanone carbon skeleton [9] .
The HMBC correlations of H-8 with C-6 and C-10, of H-2' and H-6' with C-2, and of H-4' with C-2' and C-3', together with the chemical shift considerations (δ 164.2, 167.5, 146.5, and 146.9) indicated that four hydroxyl groups were located at C-5, C-7, C-3' and C-5', respectively. A long-range correlation between δ 4.78 (Glc-H-1) and δ 105.8 (C-6) of the aglycon was observed in the HMBC spectrum, revealing that the glucose moiety was connected to C-6 of the flavanone. The coupling constant of the anomeric proton, and the GC analysis comparison of the acid hydrolysis product of 1 with the authentic substance of β-D-glucose, suggested that H-1'' in the glucose moiety should be in a β-configuration [10] . The HMBC correlations of H-2 with C-3, C-4, and C-1', and H 2 -3 with C-4 and C-1', confirmed ring C as 2,3-dihydropyranone. Therefore, compound 1 was characterized as 3',5',5,7-tetrahydroxy-6-C-β-Dglucopyranosyl-flavanone, and its structure is depicted in Figure 1 .
Other isolated compounds were elucidated by their spectroscopic (NMR) and ESIMS data and by comparison with literature information. Seven flavonoids were identified as (R/S)-eriodictyol- [12] , hemipholin (4) [13] , 4β-carboxy-methyl-(-)-epicatechin methyl ester (5) [14] , kaempferol (6) [15] , quercetin (7) [16] and mangiferin (8) [17] . Structures of eight phenolic acid components were elucidated as chlorogenic acid (9) [18] [23] . Two triterpenoids were deduced as hop-22(29)-en-30-ol (16) [24] and dinloptene (17) [25] .
Among them, compounds 2, 3, 4, 10, 11, 13 and 14 were isolated from the family Polypodiaceae for the first time, and compound 5 was from the genus Pyrrosia. Whether those compounds are effective constituents of P. calvata requires further research.
Experimental
General: UV spectra were measured on a Schimadzu UV-2450 spectrometer, IR spectra on a Nicolet Impact-410 Instrument with KBr disks, and NMR spectra on a Bruker ACF-500 spectrometer with TMS as internal standard. The mass spectra were obtained from an ABI-Mariner Agilent 1100 MSD Trap (ESI-TOF-MS). Silica gel (100-200 mesh, 200-300 mesh) and Silica gel GF254 were purchased from Qingdao Marine Chemical Co. for column chromatography and TLC respectively. Sephadex LH-20 was supplied by Pharmacia product; polyamide (80-100 mesh) was obtained from Sinapharm Chemical Reagent Company. β-D-Glucose was purchased from the National Institute for Food and Drug Control, China. Isolation: Dried plants (12 kg) were cut into pieces and extracted by heating under reflux with 95% ethanol, 3 times. Then the extract was concentrated under reduced pressure to give a residue (899.7 g), which was subjected to CC on silica gel using chloroform with increasing amounts of MeOH (100:0-0:100, v/v) to afford 10 fractions (Fr. A-J). Compound 17 (1.8 g) was precipitated from Fraction A. Fraction D was chromatographed on a silica gel column, eluted with a gradient of light petroleum-EtOAc 100:1 to 1:0, to give 7 sub-fractions (Fr. D1-D7). Fr. D7 was separated by Sephadex LH-20 and silica gel CC, alternately, to obtain 16 (10.6 mg). Fraction G was separated into 14 sub-fractions by silica gel CC (Fr. G1-G14). G1 was repeatedly passed through silica gel and Sephadex LH-20 to obtain 14 (3.7 mg). Compound 5 (19.9 mg) was isolated from G12. G14 was repeatedly passed through silica gel, Sephadex LH-20 and ODS to obtain 1 (11.1 mg), 2 (1.8 mg), 3 (200.5 mg), 4 (0.7 mg), 9 (16.5 mg), 10 (5.8 mg), 11 (11.6 mg), 12 (0.6 mg), 13 (4.3 mg), 14 (2.7 mg), and 15 (1.1 mg). Fraction H was divided into 4 parts by macroporous resin CC (Fr. H1-H4). H1 was purified by ODS and Sephadex LH-20 to yield 8 (18.7 mg). Compounds 6 (21.1 mg) and 7 (53.7 mg) were gained from H4 by silica gel chromatography. Acid hydrolysis: Compound 1 (1 mg) was added to 2 mL of trichloroacetic acid at a concentration of 4 mol·L -1 . After heating at 110°C for 3 h, the mixture was evaporated under vacuum conditions and the residue dissolved in 3 mL of methanol. Then the hydrolysate was mixed with a solution of hydroxylamine hydrochloride in pyridine (2 mg·mL -1 ), and heated at 90°C for 30 min. This was followed by the addition of 0.5 mL of anhydrous acetic anhydride after the reaction had cooled; the mixture was then subjected to further heating at 90°C for another 30 min. Finally, the reaction products were extracted with chloroform, 3 times, and the combined extracts were vacuum evaporated. The residue was dissolved in CHCl 3 before GC analysis.
3',5',5,7-Tetrahydroxy-6-C-β-D-glucopyranosyl-flavanone
GC analysis was operated on a GC instrument (Agilent 6890 A) with a HP-INNOWax-fused silica capillary column (30 m in length, Chemical constituents of Pyrrosia calvata Natural Product Communications Vol. 10 (7) 2015 1193 0.25 mm in diameter, 0.25 μm in film thickness), a headspace injection (DK-3001 A Type of Zhongxing, Beijing) and a FID detector. A split mode with a split ratio of 10:1 was used. The inlet and transfer line temperatures were 250°C and the constant flow was 1.0 mL·min -1 . The temperature program was set as follows: within 0-5 min, the temperature went from 100°C to 230°C at the speed of 5°C·min -1 ; and within 5-15 min, the temperature kept at 230°C. The sample and β-D-glucose reference solution possessed peaks at the same retention time of 29.7 min.
